Involvement of extracellular signal-regulated kinase (ERK) in the short and long-lasting antidepressant-like activity of NMDA receptor antagonists (zinc and Ro 25-6981) in the forced swim test in rats.
Short and long acting NMDA receptor (NMDAR) antagonists exert their antidepressant-like effects by activating signaling pathways involved in the synthesis of synaptic proteins and formation of new synaptic connections in the prefrontal cortex (PFC) of rats. The blockade of the ERK pathway abolishes ketamine and Ro 25-6981 antidepressant potency. However, the role of ERK in the antidepressant-like activity of short acting NMDAR antagonists is still unclear. More puzzling is the fact that the precise role of ERK in the short and long lasting effects of long-acting NMDAR antagonists is unknown. In this study, we show that zinc, (Zn) a short-acting NMDAR antagonist evokes only transient ERK activation, which is observed 7 min after its administration in the PFC of rats. In contrast to Zn, the long acting NMDAR antagonist Ro 25-6981 produces persistent ERK activation lasting up to 24 h. Pretreatment with the MAPK/ERK inhibitor (U0126) totally abolished Zn and Ro 25-6981 antidepressant-like activities in the forced swim test in rats. However, when U0126 is administered 15 min after Zn or Ro 25-6981 both compounds maintain their short-lasting antidepressant-like activity. On the other hand, posttreatment with U0126 significantly attenuated the long lasting antidepressant-like activity of Ro 25-6981. These results indicate that the activation of ERK is crucial for the short- and long lasting antidepressant-like activity observed in the FST in rats.